rapidly evolve new behavior patterns, such as the shift from indoor to outdoor blood feeding and resting in response to indoor insecticide control programs. The intensity of malaria transmission by these mosquitoes is determined largely by environmental conditions, and where conditions support large mosquito populations and year-round abundance, parasite inoculation rates can exceed 300 infective mosquito bites per person per year (3) . All past efforts to con- A recent response to this problem has been the initiation of research to replace natural vector populations with popula tions of mosquitoes unable to support normal parasite development. An important advantage of such a strategy is that, unlike insecticide-based population reduction schemes, it is not subject to the rapid population rebound from immigranon or reproduction of which mosquitoes are capable.
Anopheles gambiae is the focus of this effort.
This strategy depends on progress in three areas: the identification of parasiteinhibiting genes, the development of technology for introducing such genes into the mosquito genome, and the development of mechanisms for moving these genes into the natural population. Interference with any of several stages of malaria parasite development in the mosquito holds prornising opportunities for parasite inhibition. For example, penetration of the peritrophic matrix, a chitin-containing barrier that physically separates the midgut contents from the surrounding midgut tissue, requires an ookinete-produced chitinase, the activity of which can be blocked by chitinase inhibitors or trypsin-specific antibodies (4). The thousand or more sporozoites released by the oocyst invade certain salivary gland cells by a mosquito receptor-parasite ligand interaction that could be inhibited by inappropriately expressed receptors (5).
The mosquito's own natural defense system is also under investigation. Inbred strains of A. gambiae have been selected that are refractory to parasite infection by several different mechanisms. One strain kills parasites by encapsulating ookinetes in a melanin capsule, a process that involves elevated phenoloxidase and hemolymph serine protease activity. Another strain lyses the ookinetes shortly after they penetrate the midgut epithelial cells (6) . The recent development of a high-resolution genetic map for A. gambiae, combined with efficient techniques for localizing cloned genes by in situ hybridization to mosquito polytene chromosomes, will enable the cloning of these and other important mosquito genes by conventional genetic techniques (7). Whether foreign or endogenous, such parasite-inhibiting genes can then be efficiently introduced into the mosqmto germline once genetic transformation tools have been developed.
Most problematic is the clear definition of a strategy to introduce and spread parasiteqnhibiting genes in natural vector populations. Theoretical studies and preliminary experimental evidence support the feasibility of population replacement mechanisms involving "loaded" mobile elements or transformed endosymbionts (8) , but the success of such mechanisms will reqmre a detailed knowledge of the population structure of the target species. Genetic evidence, based on frequencies of paracentric chromosomal reversions, indicates that Ckarh/, evidence of reslricted gent flow will change the nature of a control ytrategy based on genetic transformation of an entire species. To date, almost all population genetic been Based on karyotyping of polytene inversions that have been moved fi'om one species to another in laboratory experiments. This suggest., that, if a transposable element or endosvmbiont were used 1o alter A. gambiae, A. arabiensis would be affected as well at some low but potentially significant rate.
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studies have Control of malaria in Africa will require that all major vectors be targeted. Because chromosomes, which can only be scored flom fourth mstar larvae or females with developing ovaries (Fig. 2) . The use of genetic markers that can be detecled by the p~h/merase chain reaction (PCR), m conjunction with cytogenetic data (when available), will allow a more comprehensive examination of the relations among inversion karyotypes, ecological conditions, and mosquito behavior. It will be impo> 1an1 1o extend populalion studies 1o other locations in Africa, measure popular ion size and its spatial and temporal stability, and define rates of gene flow over a range of geographic scales.
Although the genetic structure of pop- 
